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(54) gg^MM nunci Bora *ggg 9tg *ig as as 



e ^gs nag axis sauis ai±b(hotv)°i Emia hs asm ^ sissai, ssi 

SH^i&DKVSB) HDTV AjHS] EKJ190I SfiS SCHLHOi £fiS2| SSdS^J gCHS 91£g be 

sa^j ejoisj s*a oh^sn s^oiai qiei ewis^ efsiii- s*sig4*B 51 aai a&sKW ysb 
*jsg axii seises eioB iFiis ggs s ekji9 sra^j ssi nh§§ ciassi^s $ 21 

S:ft CflOIEI S7| BES 0ISSKJI §7|g S*S?I EUSOfl SejAIZHJI ^fiEiSlD. 

01 on & srs^ ^Esy- ga*to& msw *r°ttKW ggus ?i«ch^ 

a^o, VSB A| S a s^sk)) aoia m sag a*?**- * znm □ sioiaj, ekm 

9 ESDI Pitt 9|# 5g l-2x, 2x]S SStt ¥1 4^32S 3B*| SEI*>HSfl, 333 7i 

□is ^sg 9i# as sisg h§£>d. 

3MM 

E \B U7\m *2 Aj^SJ EK3I9 **3°l THgg S2SPI 9ltt S« g^E, 

E 2~ VSB EWia ^Sg 9|*> EfOI°J d2g *5£*h= ^g g^o^l 9|£> ^HJ-^ 

E 3^ VSB dS:5J EH3IS dfig «3*KQ 91 £f 3.7m 91^ 3# SISOI Dl^ g^E, 

E 4rr E 3^ fflE (H173 SE1S ®& BE12f b|Jn^0< ^So^l W» M^E, 

E 5^ E 42J »E gE12^ §^ gEIM CH« ^Ilf^OI 03^ 3^ 33S SOj^^ EE, 

E E 42J BE MXI SE10II SEigg dSOi CH*]- ^KF^WI CUB §«g fiCW^ E3, 

E 7£ E 32J HLfle SEKrt P)^ Ai« g^E, 

£ 8S £ 32J SBli gEIOI Qltt Afl^ §§E, 

E 9£ E 72J 3Q£ HbHM gEl SI E 8°J «WM gEiDi IW ZW^ SS§ fiffl^fe E3, 

E 10S E 3°J S^^M EH© g^E, 

e ii£ Aiaaetdsi vsb EHDia saw me htcie, 

E 12^ E 32J £W Sg^OI CHB Afl^ g^E, 

E 13S E 122J ^ ggwQi tH^h ^g ^Ojfi^l «B MZW CQ-g HgqdASI nre£, 

E 14^ gUlM gE1 3! BbHM «E1?i 7JI^»g ZWfSWKM ^?5g »^ 

91 « »a CHtJ Sfil g«E, 

E 15= B STSIHl CKf 9|# 5g ^?ag |-2x , 2* ] * EIE5 9KM E Ug «q»AIH 91^ ^g ffl 
SOil Btt Al^ SISEOIQK 
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353 SHIM §E1 

SI 1 XI 3 e§xi±ei 

SI 1 Sd7| 
SI 3 XI3 tim±Ei 
M 2 Sd7l 
Si 3 3E7I 
7HXJI 



*EF2t *fz? 

B UttS PXJ^ BclblS A|±S(High definition television, HDTV)SJ EJ-OIS SI^Dfl 

BC 2££Af, «fl VSB HDTV d2:21 EtOI9H BBS SfiS 2CHLH0I ddSSI a£d£2] gCHS *l 
£b b r £30r *d&2l *Eg £d«r S7IEJE^ US A|7|^( locking) 23 SISOfl 5tf 
20IQ, 

HDTV2J.e5^S ^S S|JaS^5g-^(0|ot QAM Em , quadrature amplitude Radiation) S£~ 

*fffCH B£ ^(OISKVSB EW,vestigial side band)§0| SI&E|Oi SJSEJH 2iQ. Q\&tt 

3 t|SS*r= OlScr *S3te! * 3fr£ OlOIEig 7I£2J NTSC a*WIQ &Hr LH^g SSI a**t 

as BEiaii eis^s mbao* wi nsoio. 

□R2| 'Grand Aliance' £3|0fA] aeit* HD7V2J 3£ »6|g OfOIEIS ?»2J gE§ ?gE|013 =EIS 

ews a^tra. heiu a^*nw ds:= axis $ ^ g*§ mgisi vss a 

6A HDTV EJ VSB E£ ^§ ftQ XMi*l £9*r9 DSILf SO. 

7|X|CHeiO|A|°J 2B!d£S U0|?|^M SHE! SI S3 »« 3AJ£jISE1S (square root raised 

cosine filter) Si Sfl# las d2:& QAI ^ SEi 33 Oj S|2tf|#QaS d£ 

i naibd. 7inasioiAisi 2* aysj 3ua«see d/a e& ir§s 7<s Orysn d£5 

Er© S2^ITr4 0I°12J 3Af°] a JUf°J dSS 2fcg££!Ef. 015171 lay dsMAI Qa^ d 

«i2£^i 3r*nraiHj gsoi si7is vss dsrs SztQ. hhju uaj vsb B£dH= a^SKQXr 
s r = e^roon ^ds*££ a^sa. ^> vsb a^s a» s^^id>^s ^ss d27 r qai ^ 

^S7|£r ejAJOl ^Ir^dS(RF, radio freqjency)5 ^^EjOl S^SEr. 

OA HDTV 2| VSB dS2J ^«IMS^ dS2J a^©0l 10.76Msy»bol/sec 0171 OBSOI U0I?I^M S 

EIM ^1Str9 dS a^S *lti- £l± CHet^S 5.38 Mb 01 Q. UO|?|±e SEi2| SS2! SIS3 BT« 
3A r °!SEi^ Sa = ei»(rol l-of f factor)S 7WH d^SJ 01^§ 4 2iO. Ht^S 

ettllKPllot carrier)^ 01^ STISDIAI 310klz OH ?IXItH^. H?S# S.^ID>2J ^7E S dfi 3 
e?2J 0.3dB QSIXl^ 2i73B, 01 IDS^w ^Er HS(H(carrler locking) Af§oK)j 

01^01 Q HQ. £E*t, n>S5l d£7r a^ NTSC d^SI *W CH^IDfl *|3dSr0| 01 JD/S5! dSrOfl 
2Jt»- NTSC 4^d7|g2| ^AIS* $ SiTfl 

VSB 2 £9 a|2^ xias 9*11 a^£IO| £d*2F OICH2J ^ai goi ^^SQ. 2!^, ^EOUg 

#^AI SCHSl^ RFdS^ SUg StjAI IF CH^^M ^OiXID, ^U^OilAj d^S d27h ^ 
S¥S S«l B.^D>2| ^ilf^ 3 ^^01 ««9SD. 01 ^SIIr§ OlSSKfl IF d3:§ 71^1 01 3 

gs ^r* f Aia as sft^i 7i7acHei dss ciAii ^&ai?i 2Eagj §7i s ErOia a 

ErOIS ^«f= 01^= 7|73CH°1(HI ^d dfi^ d^EKHIAj M L J U|2j ^d d^2f UIJH 

& im §7i7i- asi s«i ^q. <^dE^ asu ^desj ^E2f §7i7h sws^i 

HISOIEr. E^, PAli ^d7|DfiAd^ ^dS Or^SH d^S A/D ^S7I1 5*1 gSSSrOI d 

2oilh= □ sioiAi, a^eoiAi °«oia 3d dssj ^E2i 4d^£j «ss ^e^sj §7i 

7r ^AlSr^Oh £571^ ^ Er^^r 31 *l^?fe 4=d7| aM2J ^^(H g gtfg 01*171 [UgOil ^53 d 
^§ 3= A/D ^»7I0|A|2| g^*f B019MAI ^lor^ 201 ffl^ 7rS SSjSU ^§ 

S 7iirg ^ BrS ErOI9 ^aO|2Ktining recovery) Z±Q. 

eiois aa Ai^eoi sgEioi aj^s g^oi ^ s^e aa eras m^m as 

traOt ^Q. EWI9 7|^CH210IU S2KH^0flA| ^01 7te?l B, rOTOr SOI □ 

OlEi a#S0| ft£ PXIS Al^s ^A|^»EJ7r OI^CH^OtWI OlSOfl 7|^CHe?0flAi EF0I9 

^ttz 2oi UresisKini sjc*. 

E 1^ EI731 Al^jSJ EK3I9 *m\ ffl^S fi9Sr7| 9\V aa SSEOID. 

E 10UA1 fi= Br2r BOL SIEiSEIOId SEI (Interpol at ion filter JO)^ USB f. U\Q 4 

d d±S ^S^orOI SOia «gSil@ d^S E'EISaiOld ZW( interpolation interval)^ XR^53 
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3 KM SSE 01X1 SEKband edge f liter. 12)£ aStfCK S!E (HI XI ia(12)= EKJI9 s*a<H Bfit> 
SMS 371 $1S|A| EfOIS §MS Str&KI2 21= 2^ figye g21A|?|= fejgSJ 2°? 53f SE10IQ. 
S!E OflXI SEt(l2)S!^l Jtm 3S°J ErOI€) 3«S *13 1^71 (phase detector. 13)00 SJSIAI *I3 
£*f 3*5Kphase error) fetfll SJ2, 8a(1PP0 f i lter.14)§ 7\n 83 fl32*Ktt)l ?*ld 
E10I9 4*ia01iJ£!7|(tieing nuaerlcally controlled osci I lator:NC0. 15)S asaa. BOO 4*1 
a01SfS7|(15m S3 3SS 018*101 atH dsS fi-g*t2 Oil 371 PjasaOld §E1(10)S 

astto. aasaoid aanom aoi dsn ma ass aasaoid zwa sssiti sq. qi 
$7ii ass aasaoid zteoi ssaaAi «3 g7i7i sfTo aa.w. ekji9 s«hai 

HSOI( locking) 01^01X13) □MAlOf 4d d£= SBBaOld BEiM (10) 2J*| EKDI9 3»S0I ad 
Se?aD. □B|H. aoiS ^SS d±£ 3tr BBOwtched filter. 11)8 4*1 BBS ech 3tr B 

US d2= Q€°4 ISf^l (equalizer. EA|*lXISFg)£ asaa. E 101 EAia EH) 1 3 S?g §4g 
S2HS0I aXIS flEItt * SSES SrESJOl q»eAi re oisoi sto. 

oiav sfflsi aoia *a <&as3. aenitwi- as*!- 8^01 AlSaOIXI St2U. 01^ 0WSJ S^M 
ai oia aoiaat 0*0 Mas w a a/d ess 4&0KH vsb dss pxiss siatta. :101a § 

7|g 3»7I BEOIQ HOIH S7I BE2J (data field sync) d£ §3S 0I8SKM EKII9 

m M^SKHXI- «iaD. 

oiav sa sws ?ixioi2!oiiai aoia *as iss-m 371 aisog. if d£ ssa a son «*s 

3 5ttr SS Mi liSS CIXIBS *iaS 4 KQ. Ett. QI0IE1 §71 BE dig OI8*h7l ffflgM 

a 01 a §71 se u&?y saw uia aoia s»^?s 4«3iH5«. *ia aizkji 301 ±aa= sasoi 
ao-. 

01 011, s eras 37i»srs a sass «ia*pi wkn ysa 2se. s tras 4=d ds^i oies 
^s as sa*iO^ s«m «ra«ioi 7i7aaj^«ej vss dsa ewis mss mt ei 
oia sms m * wi *5j&i= a aoiAi, 91^ «*is t-2x.2xis ss*km asj 
°J SIESiOf ^>iS VSB dS5J EWia MSS as ass assfe u □ ^s<oi as. 

4^1 a irs 33s g^spi e irss a^s she oaxi sasa vsBd£?i ^4= 1, dss 
gfof 11s xi9Ai?i= a 1 xis axiiEi9i; a i xjpj axi^asi s^s m xipjais smy= 
a 2 xi a eflxj^a; 232 34 1. dsooAi ^1 a 2 xis? axi^as^a s^a dss sssfe 
a 1 ad?i; ^1 a 1 xi a axi^asj se?]»e7i4= 4 s b^shji seisi— a 1 sht\: as?a 
she wixj sasa vsBds^ si 4 q, das ei^yroh is xiaAi?i= a 3 xia Egx^aaj-.- &7\ a 

3 XI a 31X14:33 S^S 113 X13AI?) 9^*1= a 4 XJ3 MXIiEl; a^S 614 I, dSOlAi &?\ 

a 4 xia axi±asi?a s^a dss sssfe a 2 a^u a 3 xia axj^asj s^m h 

714: '4'S SgoKN SeiSfe a 2 5371; 371 a 1 Sd7|2J ge^ «j 2 Sd7l?J 9^S S 

aadtfs a 3 ss^i; 371 a 1 ss^isj sqz> a 2 es^iej s^s saad«i^ a 4 s 
&?\ 9; 371 a 3 ss7isi g^ai 371 a 4 se7i°i gets ssadwi *«3 £*«is g^sh= 

7h^7IS SfflSKM 2S 5§£S *K>. 

0ISK S^a ESS SioKM B 0^3 3AJ0IIS «10. 

s srasi 01 tie §7i *i*ioi aora ms «as *i-7i s 9-tiioiai sa^m* 0125351 vsb d 
as 71x10)05^0, vsb dss esa7i dwsj aiss fissmx> «a. 

3SH <*E6 5^4^0401 ^ 3 g^4D}4°J - 4/V UH*f StoSf 7 ""*' 7 ^ ) 9S«KH S2N5III- 
4DI912I i!S(f.)S aSKSIOI S|g OHsTS^-CIXIS e&Ai?ia assa vsb dss ssd. o\% 
78 SS 3SHa VSB d±^ Mi4 ^5 (coup I ex derodulatlon) 2hSS SUM iaa 3S2I- QxHti 3 
»aS2f SAIOI 7|XIDI9So e *)0|^Q. □an 371 7|XICH?!33 dS= 43SH S^ISJ 

i/2 71- a= Alia gejoi [^a aAiHoid Banaoi s^an. asu s§?°j 1/2 ^eoi nta gq 
a 7i?ao)2532i assa vsb ds^ aoig s^»s aeiaa. 

IF EJ S34IU-4 44Mb H CHoU S!S 411-4 SitMI7l= ^69 25.14MC 012. 01 t5SS 

<a»E°J 1/2HH Z(S! 12.57M OS Oja 7|XiCH 0 43°J iSS^a VSB d£7h EfOIS m& asaCh 

E 2= VSB dS2) EKJISJ M3S 9(th EKJI9 d£S *S3*F= SSS SS817I 9)^ 4ID-4 £«ISgO| 
Q. 

E 29J ( 4 )S EKira «ta ge?a= dS A. «*±4 «92S(conplex deaodulat ion) S8IA1 Al 

igj ^E(H(f,- 12.57Mt) CTja geja 71X101^321 3SSa VSB dSOILK ae?a VSB dS£ Old Al 
Zt330fl(Discrete_TiK3) <^ii 3 (Complex) UEH-Hfl VS8°J ftUS 3« »!E OiX] 3 

3 00 613X1 ad-. SSSaXKroll-off factor)S a*» SJOI OI^OKexcessbandtldth) SaSlXia VSB 
2J QJ°43S 10.76M* OIO. 0I2S Sffl ^d«°J VSB dS2j 3S ^E7Ksynbol rate) 10.?6Me gS 
33t!03 Alia ^E 12.57Mk S E 22J (a)dSfe OJS| 3019 ^aOI HOiaXI StCfe 2S © 

4 aa. 

E 2S1 (b)^ BSE OB XI BBS! §e «3S Lfaa 2*SA|. (a)2J VSB ds°J SBE 01X1 ^tfg 
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4gU" 4 21Q. 01 SSE OflXI SE13 CH35S VSB d23 EH^^2J- BttfthS. §3° ±f./2 01 SJfl 
£ 23 (c)^ («)3 VSB d£7f (b)3 SSE MX] SEIOI 3*1 BEIIIS d£ 01 Q. gEtHgl VSB d£ 

= vsB°i dss ejgmg ssry §21 gaisi se obxi g« 2 33 32521 she obxi ggoia. 

E 221 (d)= (c)2| i!2§ BfS«| £*rSKH VSB d£3 EJ0I9 ga (timing signal )9 BSOUi 93*8 

UEjaa. aoia sa3 gg <*e(m= vsb 41221 aat as ^esj 10.78* s umm 21201 01= 

2!E1gaiOld SE13 AlSSIOt 20IQ. 

g. E 201 A) fi^ ITOI. VSB d£3 0)3^= gg «*E£> 83610= ggOB s^JSKfl gg ffiE 
OBXI ggg 0IS8KH *IStt d£ £S*S SSI £8 ^»Eg ilgSPI O0I3 sag wna, 01 

stb as Ewia sag oisskji *ig 2**s «w 4= 210. 

DjsjAi, ?ig ss »a= Tianggsi va dss^Ei §21 32*21 she obxi dsa* 321 32521 be 

0)1X1 d2S 48tt S, S3 333 fflE 01 X] d2g 83 8±4 dSS I3S8KI2, g7l 83 8 
£4 d£2* Sffl 32| 332) »E OBXI d£3 gZrgOB 21*11 33813 E 221 (d)2| g£ EI0I3 
gfi(tining signal )S «5j8l-7B SO. OEIHUA), g3| EWI3 d£ S I3£2| gCH&g St* S 

dm i-s&iif EHDia sa3 q sms eg*is *ig 2*t dss so 

E 3= VSB ds3 EHDI3 i!Hg 8S8H2 S|g 2*IS *3!8*= ?|g 2S 3S0B fflth SgEOIO. 
*|g 38 tlS= VSB S2M*D}4 dag ggSJtt 7WCH322J VSB d±W SHSfe fltf 

s.nm ?sk« osob sag ^= be*s hs8*= ^ws eo. 

E 31 g£8*S, ?|g SS= :>l73[)13g3 VSB d£S 3e?»01 ?O4g0BA13 33 3321 SE 
CHX1 g£ a 321 3321 SHE OBXI ggg *g*fe SSE OIXI §E1(30)9J-. 32J 3321 5SE 017] S 
ff^a 4g«h= S*S gtHM 1EK31), §3 33°| SSE (HI XI SS^i *S*e StHM S 

£1(32), ^1 gHIM SE1 (32)2| 82) 332] SSE 0|X1 SS9 53 BflWH, § 

SbHM gE1(3l)2| 32| 33 SSE 01 XI SS3» &J\ 53 Mi4 SSg SS8I01 VSB d4M DJ»f 

E>oia sag s^sfe sa*(33). a eg ^(33)21 &oia sag aeswoh 

2^g Md«H31 g^Sfe 2* 3g*(34)£ ^SJOJ aD. 

OlOiA), E 32| ^afiiM CHt? 2*8 S Slfg S^S E3g X>AiSI ^3«PIS «/0. 

E 4c £ 32| BE (HIX1 9!E1(30)g g« BE12I- U|i28K)t d3SPI SI g^EOIIl, E 5^ E 43 SB 
E OB XI 3 El SI- 3& BEiOl ?D}^0fi [Q€ ^gg SOI 5^ E30IDI- E 6£ E 43 SSE 01 
X) g El OH 3 SB SEi^S dSOi Olt* Zm^M D}g ggg MOI?^ E90IQ. 

CH3^0fl SJWfe SSE OB XI d2g *S8^I 91*1 A>8EJ= S8E MX] SS32J Si g 

S SE1S 180" Efg OlSAia SEiOIQ. fflaAJ. S£B3 Si S« §E15^ g« 

SSE OBXJ SE1&F Stl SEi§ SAIOfl ***** E 4g &58h3. I S= Q dS^ a^SOII SI3EJ 

= ^ s 4is s « e dsg gq*m @ weeh40) a. stress stm a 

MS£l(41)2h ^1 ^3 d22f «4> IB d2g 7^01 Sti^ BEIII9 dSg S^ShS 

^k+?i(42), a dss^Ei s?i *4=e dsg a-dswi sse obxi gEias dsg gq 

*i= &d?i(43)s q»gaD. 

E 40U121 SOL SEiS^ SSE 01 XI SE13 M4=; 838PI USOII MEEIS S3ST 4 Hfe 5S 
0| SID. 

E 5g S£8ra, StT BE13 ^gS 7|X1 CH3S 5S2S *lfl*H S20I SCH I 1/2T I OflAi OH 

3 H*i ElOid i»iMBg &=Q- Stt BE13 §g^ a*92h 4=dB0|Ai HQ\£ 3^2J «55 
S-g 2A12! SEiS ^EIDI. 4=dEHHAI3 3^ d23 32,'! SfCfe 21s 30lt?O. SSE MX1 g 
El 3 gg^ ^0-4= gOIAI ggOl 1 1/T 101 ail, f £ I 1/2T -a I g 5.^8^ ^SOBB SXItJCK 
0I7IXI, gg (syabol period), 3, 1/T - gg ^E(f fc .)0B *BStKL 

E 50BAI a 01 5 SSE OflX] BE13 ggOfl 3*« S4= 3^01 351 dSg SSE OBXI SE1U8KH 3CHd 

di= e an ai a^ dei- aoi. i i/zt -a i a f s 1 1/2T * a i vsoiAie? aei d2?i a* 

01 OR 83 g2J gSS §3 333 SSE Of XI d £2*8111, 33 ?IH-4= g2| ggg 33 33 

3 SSE 01 XI d£5r MJ. 

SSE OBXI dS= 3 X>aSXIS Q0I3 gag aXI S*7| OVSOII SSE OBXI dSg i^SIOI E* 

013 SaS &gO| ?£C|. 01 ^ VSB dS3 01301 gg ^E» 8118*0= ggg 201 Q. SS 

E WXI 1E1(30)S1?E1 gejS dSg 83 33 SSE OBXI d££* 33 333 SSE OBXI dSS »£J 
*l IS S3 333 SSE OBXI dSg 83 *4i4 ^8HM 33 S3 SSE0flXldS3 SS8I3 gg 
^EOfl *B38fe EJ0I3 Sag 32 4= 21= SOIQ. 

?d, SSE OBXJ d£S S3 333* 33 332S SEI8PI 9\*i SB)E g£1= 8PI 4^ 1g S.^ 
8rEg STflSO. 



4=4*4! IS 2 -j OB JcBS(zero)5* Sa8*7fl EIOI 83 SSE Oil XI 330B t*l(notch)g SJg« SU-. 
IK*AJ, SSE OBXI BEI9S dft S 32J SSE OBXJ 330BA|Sh d27* SJB8W EI2, S3 330B I 
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XlSfe dS= HTISa. 3212. 4*M 10HAJ z= jOI HS^ 5H61E3 4>gSra SfSJ HE 0I17J 3 
SIM in»g 3501 ??2| SE (H73 d£= 371311. S2J SHE 00X1 92)01*13 STOW SQ. 

est, 4*^ 1 oiiAj sei2| asg t^Ai?mw SE121 a*g sepi «*iai n »§ 

A13I3 SO. 

E7SE32I §*S SWM 1E101I CHtt BSE0I2. E 6§ E 3°l StflE lEiOt CHSt 

AJ* S3E0IDI, E 9= E 721 3«2 StUM B El 3! E 821 SbHM BEIM Dm 4i&4 

1 MCH4^ E30IC1. E W E 8£ H=2 &HB2J £71 4*^ IS HOIS sjgSKfl SHIM SE1S 

E 721 g^g StflM SEI£ !SE OflXI SE1SB £4 I. 2S21 514 Q, SSi eiSjiTOI- S=2| 9^21 
85E 0I173 dSM U, SI 4 Q«> g*3§ SCJSfe U7H2J 733 

a73±E1(70,7l.72,?3)2h S 28 SSSfe 7H2| B483I (74.75), 9^1(78.77,79) S * 

d?l(78)k ^gflOl 2iO. S5« SHIM BE12J S& £f4 H 21- Ejq d£ X § SSKM 53 d£ V 

t ga*iMs. e 721 ^sa±s32i aa^ stis a« ar4 

-Ot#2s" , -e" 8 K/,+A2,) 

{?«-> 

4^3 208AI. 3^5 ds Xir fflE WXI 1E1SS !*±4: dS l,*JQ, 012. SB&4 H 5 4*1*1 1011 
81§£l= S^S SHE SE10II2, #q dSt V= 92| 3E 01)73 BE1BS Mi4 d£ U> ♦ 01 

D-. 

E 82| H£5« HU1E SE1= SE 0173 SE133 £4 I, 2S21 S14 Q.SSS gJ^tfOh S2| S^2| 3 
E OHM dSOJ CHtt U> «S» SH4 CL-,«S 35 S^Sfe U7H2I XIS 21X1^(80,81, 82.83), 
SI 7S4 25 SSSfe ^ W2| SS7K84.B5). AI7H2I ^31(86,87.88) 3! ^d?l(B9)3 ?«E10t 2iQ. 

ItXi SE12J d& t*4 H 21- d£ X S 3SKM I? i!2V9 g £1*1 MS, E 82) ^52 
±S2>2| SSCj 3*5 ST4 SIO. 

=(l-^-'-;-'MW l ) 

HI.+2Q, z 1 ./, t*)4j (Q.-21, -0, s' S ) 

4«[*l 30IA1, gjq dfi XS !«E 0173 BEtSS S4i4 d2 l,*JQ, OIH. 3g«f4 H ^ 4«l*l 12) j 

ma -jg Diaaioi as i-^g swm beioih, «q ds v= S21 sse (wxi BEiga as 

U-> ♦ JQ.,-, OIQ. 

4*^ 221- 4^1 35 HIJ2S19 6! 4 S»2| 1«g 73SS 20,z" , SI 4 «S2| mm 7338 d 

S2f 2l,z"2J VSEHDI A|S BhCHOia. LKHXI^ §SSH^. 

^,E71E 83 Uliasra. E 7 MAI 814 &&m S^Sl^ 71d7l(78)21 614 SSa S«J 
Sfe 3d7|(79)2) 91*13 A1S E 8 j» ^^S Sf4 2ia. 

QICHA1, gs S SHjE BE) 9 «B»M I El Oil CH^ 4IH4 igi biaSKM MS QM21 

E 9§ &5Sra. S<52£ 5AIS S«S SHIM BE12) 5«S S2J S2?2J SE 01 73 i?S(-l/2T)0IAI 

S 5AIS BblM BE12| S3£ %»J sej2| 3E 011X1 ^S(l/2T)0flA| kfl^(notch) W»S10| 

3 ^£1 S^ 2 ) S!— M733S S2* AI2![>. 

E 10S SS^Ofl CH» Al^ S*E£A1. ^±4 5g^(33)= g7l HblM BE1(32)21 g 

21 S^2| 3E M73 «tt«(WJIk->) S«l| ^i4= a&Aia 2?. S«S SHIM BE1(31)2| S=2J 
3E (WAI aKaKWJIkif) ^1 S»! *5±4 Se§(l^-HQ. ( -») gziaOl 2ISI SSSdSKN VS8 Eh 
019 SMS SSJtJQ. ^^4 38^(33)= 47H2J SS7|(100,101,102.103)2f, 7h!*?|(104), a 
Sd?l(105)S ^gEJCH SQ. Sf2| gej 3E M73 «S(U»*jQ,<«)ai s*i4 «aS(U->-J«k->) 
S«I8H)I SEI«IM3, E 1021 ^gfiiSZ^ SS^ &7flg «7|| 81"4 

- wfw*«»i «a ^ a.) 
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£ 1021 71d7l(IM)0ilA| 13Elb SSS VSB EWIS 
b SMS VSB EI0I9 Sasj 814= Q 3 SOU tlStfD. 



SS2J I €£012, IttPI (105)01 Jd 83EI 



saeiatgoi sjsh shaois vsb ehjis sai oiesKd 518171 ?m 9is £ 

2* 38^(34)1 £ 11LHXI £ 131 &28KW 3381I1A> HQ. 
£ IIS Ali^9»^2J VSB EHDIS gaw OJtt IU«£OIQ. 

£ ii2i vsb ©«£b #71 aa^oajs^a S3S das z«fsi uek-h 201a. £ 1 1S VSB 

EK)I9 Sfi^ ??b SSI 10*371 9188 S2|# Z«fSWK)1 UEjy 212SAI, £H3 8351= ID«S 

£ im sasi mmt= as oiy 3 oisb ^ £»oia ai an ?ma a-oia saaii si 

QEI£ CH5?^§ 7>X|7| UlSOfl QS^ |_lEH-hb 230IQ. 

£ 1121 (a)b VSB EHJIS SS2| £^ I ggOIH, (Mb E10I3 ga2| S) 4 Q SS££ (ft)2* (b)b 
A1S HU|E SHOD 2iD. (a)21 (b) d£2| lg» ^711 Sfl^S 2AI&12I201, Si!2£ SA|£f 9| 
« («)d*n 91S 90°a«AI (b)d£b 0° SMAJ gsUSlSlelffl SS2| £g£Jb *JSJ2J 3 
1U dSl 21 4> 2CK 

01 (II, (b) §14= Q d£2J 2^S £M ?7| T DID OS 2*Kzero crossing)! »SSS. 01 55 

s oiesioi 9is s*ii stock 

£ 12b £ 112) 9|# 28*01 Qltf 1«£0IDI. £ 13= £ 122| 91 # Sl-01 OJtt 523 
iT0ha7l 91*8 AI2.KW IDS SS3da2| B»l UEItf £SOICK 

£ 121 S-iShS , 9|# 9.n 5S^(34)b VSB2| EI0I9 gag £4 I d£l EIDIE1(1I0)1 Sol §0J 
31 $I8H2, #71 E|DIE1(110)2J SCHSt I d±2l- VSB E10I9 Sfi S Q d£l S17l(111)l g 
41 34S8ICH S3*». #71 3971(1 11)gi?El 832 d£71 bl£ :?EI7l 32X1- 8hb 91 # 2*101 
D. 01 *l# 2*1 4!i& DSOfl SS§» SE1(£AI8rXI »§)£ S3SI01 S3 *|# 2W1 ^SJS 
51 EK5I3 9l# 2*18 a#S^ U AHSCI-. 

£ 131 ^2813, (a)b VSB2| EKJI9 S32| ^4= I d21 Sfi£S UEKHStH, Id21 SiOm TiEi 

eioiEi >j22i nrai aass UEwiaa. £4 lasai ±1 »s eioiei dsi sssih 
g«i ^4= i <ys2i sojsrm 

= VS82| EhOia §a°| ©14= Q d£2| B*£OIO-. 514= Qd£2| OS J2*K7|- SiOIUS 91*171 S^j 
«919 9l*|7h E|2, 3 71301 1^1 ?7|7J SO. 

(c)b (a)OIIAI S01S ^4= ld£2| aQl^ra^ (b)2| »14= Q d£l SSSHM SOld 91^ 2** <y£01t CH 
» H«J£Oia. 91^ 93\ d£=r ^ ^12| SSj tSlSOHAI OKI »3L 2W7J 3IS 

4^ s ?f= sw ^d^s uEiya. 01 in a*n 4= st= ^z^s i-x, xioi 

Q. 91 4 1 - £*HS ^£ IBS MLHTJAI 91^ £»7h ^OTOb «tf2S 2SEISA1 Sfll E10I3 
01 0I5OISQ. 

£ ub 2a§ a ei 9 sue 8Ei2i ss nt*^sm z^mx* ?21 &b 

91S 91 aSOS CH& &H lS£Oia. £ 142| SI SlSb SI 7ld¥(140)S^, §SS DbflS 
«Ei(142). ijt^a ^UiS SEKI44), «l±4= Sffli!i(146), 3! »|# SSi?(148)£ ^SElOl 2iD. 

£ 72| gES ItflE sal ?«8hb ?«fli2f £ 82| -IS imM 1E11 ?3Shb ^Sfi^SOll 
Ai ^ 1EKW AFSSfe ^53^71 SJB4m 0|0i S3*J Uh SID. CODAI, £ 142| 9|S SI 

asb S7i ^ ieioi 5i°s s xi sib ?2&±a mzms. smm am 31 ?idv(i40)s sei 

*l UIAI, 7ld-^(l40)2| 15?2J(lE1il21 Sif BfllMAI 2013 OlSh 82^3013 ^)1 S 

m& sms SEigai sum sagoti saioi a«w 4= st£i 211 ^gss t?a. 

SI ?1ld^(140)b &'B1 I, dfil *iaS1b ^5H2| 7\<£ a^|>sEl( 140-1, 140-2)2h Sd7l(140-3), S 
S7I(140-4)S qi«E|0| 2JH. £th S3 0. dSl « El 31b ^7H2| EIIJq^El (140-5 J40-6), Sd 
71(140-7) a 517I(140-8)S ?SE101 2iEK 

SS« 1UIM BH(142)b SS ?ld^(140)2| ejq I, jMSOI p|*f i,^7|(140-3)2| S3MAJ S3 Q> 
d2M CHt^ SS7|(140-8)2| 1^1 ia«K)l S2I «M£ OflXI I tt „d41 138te Sd7l(142-1)2f, « 
1 ?ldi?(140)2| |, A|S01I S171(l«)-4)2| iq^ 2J8? Q, dSM CHth 3d7l(l40-7)2| 3 
e?S aSSKJI 2f2| ffl£ 01 XI 0^ 4) dSl «381b 7k+7|(142-2)S ^SSJOl °!D. 

smM §Ei(i44)b ss 7«d^(i40)2i aei i, djson at* &d7i(i4o-3)2i i^ooAj a» Q, 

dSOll Q)*h S9 71 (1 40-8)2| 839 5138101 §2| = £ OOAI U-,d28 8381b 7F<5+7I(144-1)£F, 5 
1 ?ld^(140)2| ejej Q, /JSM Pit.* a-d7|(140-7)2| S3IHIAI EJ3 I, dStOfl CH«> SS7I(140-4)2| 
831 1S8HM g2| «H£ 011X1 t^ .dSl 838>b Sd7l(144-2)3 ^«E|0) 2iD. 

^4= Sl^(146)b #7| ®m& lUiM BE! (142)21- #71 1U1M 1E1(144)£^E1 83S S!£ 

08X1 dSS VSBE10I9 §a(l*JQ)l 7Dd817l *»£► 47H2J S17I (146-1 ~ 146-4)£> EH3I9 ga2| Id 
SI 8381b 7hd7|( 146-5), EKJI9 S32| IkySl S38hb ad7|(l46-6)S qi«E|0| SiQ.WSaF 
3?§S £ 102| S3 £2) 

91# S.7i 28i?(148)b EHDI2J S32| IdSl m*> 321 E10I2J Sa2| Q £j£3 81b a 

D1E1(I4B-I)2h Sa7|(14B-2)S ^SSIOl aCl.(^i5f8S £ I22| fiS »2) 

£ i42i sf§e era, 7i7acH^2i vse dS(i,+jo 1 )2i 221 s«i ?rb »£ mxj 
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tiS(l«««JOr«)* S^S StHM §E1 (142)1 g«| $*SQ, §2) ggg ^ HE 01X1 

,-JQ»-,)g mm% SHIM BH(144)g S41 *8t!D. Sa^(146)0flAJ §2| »E MX| 

d£7| S^t ^±4 ABItlOi 2f2| ?SE 017] £J£2f S SB XI 3 £3 dfE (symbol rate)g SJD|8K= VS82J 

ewis sa(i*jQ)§ *ito4 an. 01 ewih sea oisskji to s» as*(i48)g gsi to 2 
»g nm&o. 

E 15£ S SSM $1$ »» 1-2*. 2*! 7f EIE3 *HM STOAI2! TO 5HS tlSM tH 

§f AO* SISEOIQ. 

se?a he oyxi gEiga vseaasj £4 i, iisg sTOOh m xjsai?i£ si i 

XI 3 EflXJ±E1(150)2h $71 M 1 XJ3 EIXIiEl (150)2| 838 IS XI3AI31 ge?*fe XI 2X12 aXli 

Ei(i5i), £je?a g4 n u&wm $71 m 2 xjg axj^Eiasns^Ei ss?a ass aasfe w i a 

#71(152). $71 XB 1 XI2 aXI±E1(150)2| SS12fS?g4= '4'B B38KM Setffe XI 1 337I(I53)S 
^-SEIOI 2iQ. 

s^a he (hi xi gEina vsedisej *i4 q, dss «a*i~ *ee, sterol ia xjsai?i& m 3 

XI3 E|X|±E1(154)2K $71 XI 3 XJ9 MXIi:Ei(l54)2J gqg IS XJ3AI5H gStffe XI 4 XI3 EfiXJi 

ei (155). eis*a §14= o> <ysMAi $71 « 4 xjs axi^Ei(i55)£*Ei s^a ass assfe a 2 a 

#71(156). $71 n 3 XJ3 £8 XJ^E) (154)21 S33HM4 '4'B S38KM S^Sfe 2SS7I(157)£ 

^i4= as »ej*ioi to s.nm ^81^ **s. $71 xu 1 a#7i (152)21 ae?a> $71 xu 2 
a^7i(i56)2i gq§ saa<y«i= a 3 337i(i58)2h $71 xu 1 sa^u 153)21 s^ai $71 xi 2 s 

a 7K157)2| a»g 3SS#8fe 8 4 3371(159), a $71 XI 3 337l(158)2| 83 3f $71 XI 4 3 
37|(159)2| gqg aaStfSW) 8381= 7K+7|(160)S ?«£I01 SICK $71 7I$7|(160)2| ge|s 

to s.n g*i7n-2x, 2*jg ?>=q. 

E 152) S|£ 59 SS= E 132J (b)2| [Q&Tiy 3t)|, Og 11*171 2H SOU-fe ?7|§ *|$ 

§101 3 1-2jc . 2jt]7h EIE« 51 4^SJ^S Z>&Z\ SfloKM SOIS 201 Ch ^, E 

152| 44$ 5S E 142| gSg StHS BE| (142)5^, BUIM BE|(144), *|$ 91^(146) 

E $350SH2, ^^4: 3S±?(148)2| g^S iT»l*|-ES«. SSjSI-a ^$ SISg 20ID. 

S SAHAIOflAIS a a f SM §§*^ ^AJOtl^ &S3K)IAI^ aSSh»£U, gtlXIsS SW a £AI0tl 
2| 7iaA>$2| *fEU|0|A| Q%*m MAM 4 SQ. 

OI$0|Ai MMB tim SOI. a B3§ 7|X|CHS)$2| VSBiisg SIS ^BISKH EKDI2J §Sg *!^oHl 
OIS 0lg*|OJ *l$ Stnm Tfli+SKJI EKJI9 4«*es*i sa ewis axjgsj°s 4*J 

*ioi. dh £soi s^bi niDia ewos «4^?g 4tssi?fl si°s« mm aizhnhi ewis aesr 

4= SID. 

Eth S eSS EHJIS *l$ S«2| g${g I-Jt . jc IWAi [-2k . 2* IS STSAI?) 

TfiiM 2J6f5*SW. «|g iXfg XD7|3|-ES/*| fiS)2| SIE8ICH q»5g 4 SiCK 

1- £S <s«E7J (f M =1A)g VSB B£3 S^5©4= dSg «Sg@ ^E f wl> (= 4/7 x 
f„)S 5|2 ag^SKM 7IX1Diei$2| VSB iJSg SE OOXI SEI1ISKB S2| (-1/2T) S S 

2| 4EI4 0/2DWM OiXI SSg OISSKM EHDI9 *?£Jg TO *l$ 2»g Wi^fe H SOIAI. 
£J^S 55 E MX| gE1@a VS8d!22| ^4 I, S^gfOh 151 XI3A|?IS XI 1 XJ3 aiX|^E1(150) 

a; $71 XH 1 XIS MXIiEl (150)21 B«?3 IB XI3AI3I ge(«fe XII 2 XI3 2|XliEI(151); S^S 
^4 I, ti&WM $71 XJ 2XJ& 3|X|iEI(15l)S!!iE1 a§ia i!Sg SSSfe XI I a£T7|(152); £7| 
Xe 1 XIS MXJ4:E1(I50)2| asm B?||4 '41 SS«KM 3B?5fe a 1 3371(153); 

2J^a *!E OS XI SEISa VSBdS2| $14 0. d£g ej^BfOI 113 XI3AI?I= XI 3 XI2 aiXJ^EI(l54) 
ffl-J $71 a 3 XI3 BIXIiEl Q54)2| gqg Igj X13AI?) ge?Sfe n 4 XI9 E|XliEI(155); S^a 
^4 0, i!S0«A| $71 a 4 X|£3 aXI^E|(155)Si!lEI 8Bja H±S gS*fe XI 2 atf7|(156); $7| 
XO 3 XI2 aiX|iE1(154)2| 8BJ2I- g|TI4 '4'g SSSKW S^Sfe a 2 3«7|(157); 

$71 X| 1 a>>7l(l52)2| 3^21 $71 XJI 2 a^7|(156)2J aqg SSSiWfe XI 3 3971(158); $71 
XI 1 3371(152)21 g^ai $71 Q 2 3371(157)2) g^g 333i»te XII 4 3371(159) S; $71 
XI 3 3371(158)21 aqai- $71 H 4 3371(159)2) 833 9336WKM BTO= 7^7|(160)g 5S* 
oKJI. 

$?l 7^71 (160)011 Al S^a 2fS »$ £» SB S«g t-2w . 2* ] S Sfe 28 «g££ *fe S 
S^EKH HJTV2I EWI9 TO8 9I» *l$ 33 SS. 
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